^ STOIRec'd PCr/PTC i q FEB 2005 

' SPECIFICATION 

IMAGE DI 5PT.AY PFlVTrTL 

5 TECHNICAL FIELD 

The present invention relates to a small image display device 
that can be used while worn on the head. 

BACKGROUND OF THE INVENTION 

10 . Head mounted displays (HMDs) , which are used while worn on 

the head to place a video screen in front of each eye of the user, 
find applications in various fields including the field of virtual 
reality. Typical HMDs are designed in the shape of a frame of goggles 
or large glasses that block but outside light and force the user 

15 to see only the HMD's pictures. With an HMD used, the user can 
view images irrespective of the direction he or she faces but then 
again it gives the user visual isolation from the surrounding 
environment. 

In recent years, small image display.devices have been proposed 
20 that allow users to view images along with the surrounding environment 
by means of presenting the images in a certain part of the field 
of vision. Such image display devices are not designed for image 
presentation only. Instead, the main purpose of it is to aid the 
everyday life. Images that are displayed are letters and numeric 
25 characters unlike the conventional HMDs. 

For example, Japanese patent laid-open document 
( JP-A-7-209600) proposes an image display device having a liquid 
crystal display (LCD), a reflecting mirror , an ocular lens and other 
components contained within a single housing which is attached to 
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a glasses or sunglasses frame. The housing is placed on top of 
either right or left lens of the glasses over the outside surface 
of it. An image that is displayed on the LCD is directed to one 
eye of the user in a diagonal down direction through the reflecting 
mirror, the ocular lens, and the lens of the glasses. 

The image display device disclosed in the aforementioned 
reference is designed so that it is attached to the glasses, which 
spoils its appearance . Therefore, the use of an image display device 
as above in everyday life gives a strong impression of something 
strange to those around the user. 

An object of the present invention is to provide an image 
display device of the type used while worn on the head without giving 
a strange impression when used in everyday life. 

15 SUMMARY OF THE INVENTION 

An image display device that solves the aforementioned problem 
comprises a main body that can be worn on the head of a user, and 
display means for displaying a predetermined image in such a manner 
that said image is blurred or beyond the vision of said user when 

20 said user wearing said main body on his or her head looks straight 
ahead, and that said user gets a clear vision of said image when 
said user moves his or her straight-looking eyes away, said display 
means being provided on or in said main body at a position. that 
cannot be seen from anyone other than said user. 

25 Such an image display device has the display means that cannot 

be seen from anyone other than the user. Therefore, no one is aware 
of the display means and accordingly no one feels a strange impression 
when said image display device is used in everyday life. 

For example, said main body may be provided in the shape of 
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a glasses frame. At least a part of said frame is positioned in 
such a manner that said part is not very clearly visible for said 
user when said user wearing said main body on his or her head looks 
straight ahead. Said display means is provided on or . in said part 
5 of said frame. The image display device does not look any different 
from conventional glasses, giving no strange impression in everyday 
life. 

Alternatively, said main body may comprise an elongated front 
unit that is placed in front of the eyes of said user along the 

10 direction parallel to a line connecting the right and left eyes 
when said main body is worn on the head of said user, and a fixing 
unit for use in mounting said front unit on the head of said user. 
In this case, said display means is provided on or in said front 
unit. Such a main body may be hard to fit into our everyday life 

15 as compared with a main body having the shape of a glasses frame. 
However, it has a simple structure and is designed well. The front 
unit in this case may be, for example, in the shape of a rod or 
a thin, narrow plate. The front unit may have a diameter of about 
10 mm to 30 mm when shaped as a rod. The front unit may have a 

20 width of about 10 mm to 50 mm when shaped as a thin, narrow plate. 
The diameter of the rod-shaped front unit and the width of the 
plate-shaped front unit are not required to have a same dimension 
along the length thereof. 

The front unit may be deformed more or less in the up and 

25 down directions with respect to the face of the user . Alternatively, 
it may be deformed more or less in the right and left directions 
with respect to the face of the user. 

The display means may have various configurations. As an 
example, saiddisplay means has a light source, liquidcrystaldisplay 



4 

' means that uses said light source for, the backlight thereof and 
an optical system to guide an image produced by said liquid crystal 
display means to the outside of said main body, all of which are 
contained within said main body. 
5 The image display device may be downsized by using said main 

body for receiving an image signal by wire or wireless to display 
an image from outside and by using said display means for displaying 
an image from said image signal received by said means. An example 
of the image signal includes a video signal and an RGB signal. 

10 . Said display means may be a pair of display means that are 

provided on or in said main body in one to one correspondence with 
the right and left eyes of said user. Since these display means 
provide images at a position or positions close to the eyes of the 
user when worn, the display means corresponding to the respective 

15 eyes allow easy production of sophisticated images such as 
three-dimensional images . 

Said display means may be configured in such a manner that 
said user gets a clear vision of said images to be displayed only 
when said user wearing said main body on his or her head moves his 

20 or her straight-looking eyes down. This configuration allows the 
user to watch his or her step while viewing said images displayed 
by the display means. This makes mobile use of said image display 
device easy. 

Another image display device of the present invention may 
25 comprise a main body in the shape of a glasses frame and display 
means that is provided on or in said main body to present an image 
to a user, said display means having a light source, liquid crystal 
display means that uses said light source for the backlight thereof, 
a reflecting mirror to guide an image produced by said liquid crystal 
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display means to the outside of said main body and an ocular lens 
for directing said image to said user, all of which are contained 
within saidmain body, said ocular lens being not very clearly visible 
for said user when said user wearing said main body looks straight 
5 ahead, which becomes clearly visible only when said user moves his 
or her straight-looking eyes away, said ocular lens being provided 
at a position that cannot be seen from anyone other than said user. 

Another image display device of the present invention may 
comprise a main body having an elongated front ilanit and a fixing 

10 unit for use in mounting said front unit on the head of said user, 
and display means that is provided on or in said main body to present 
an image to said user, said display means having a light source, 
liquid crystal display means that uses, said light source for the 
backlight thereof, a reflecting mirror to guide an image produced 

15 by said liquid crystal display means to the outside of said main 
body and an ocular lens for directing said image to said user, all 
of which are contained within said main body, said front unit being 
placed in front of the eyes of said user along the direction parallel 
to a line connecting the right and left eyes when said main body 

20 is worn on the head of said user, said ocular lens being not very 
clearly visible for said user when said user wearing said main body 
looks straight ahead, which becomes clearly visible only when said 
user moves his or her straight-looking eyes away, said ocular, lens 
being provided at a position that cannot be seen from anyone other 

25 than said user. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a view showing the whole of an image display device 
according to an embodiment; 
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• Fig. 2 is a view showing details of a display unit; 

Fig. 3A is a view showing the state that a user wearing the 
image display device looks straight ahead, whereas Fig. 3B is a 
view showing the state that the user looks at the display unit; 
5 Fig. 4 is a perspective view of an image display device 

according to a first modification; 

Fig. 5 is a side view schematically showing the state that 
the user is wearing the image display, device in Fig. 4 on his or 
her head; 

10 . Fig. 6 is a perspective view of an image display device 

according to a second modification; and 

Fig. 7 is a side view schematically showing the state that 
the user is wearing the image display device in Fig. 6 on his or 
her head. 

15 

BEST MODE FOR CARRYING OUT THE INVENTION 

An embodiment of the present invention is described in detail 
below with, reference to the drawing. 

Fig. 1 is an outline view of an image display device 1 of 
20 the present invention. 

The image display device 1 comprises a main body 10 in the 
shape of a glasses frame and display units 20 for displaying an 
image. The image display device 1 is a device that receives an 
image signal, such as a video signal or an RGB signal, by wire or 
25 wireless from an image processor which is not shown, to produce 
images from the image signal on the display units 20. 

The main body 10 is designed in such a manner that the user 
can wear the image display device 1 on his or her head. The main 
body 10 comprises temples 11 which fit over the user's ears to keep 
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the image display device 1 on when the user wears it on his or her 
head, and a frame 13 on which or in which the display units 20 are 
provided. The frame 13 can be fitted around lenses 14 as in normal 
glasses or sunglasses. Nose pads 15 are attached to the frame 13 
5 in order for the image display device 1 to rest stably while worn 
by the user. 

The main body 10 has an audio output device 12, such as a 
speaker or an earphone, through which sound comes out for the user. 
The audio output device 12 is integrally provided in the temple 

10 11. Since the audio output device 12 rests close to the user's 
ear(s) when the user wears the image display device 1, the output 
sound which comes out through the audio output device 12 is not 
required to be so loud. 

While not illustrated in the drawing, the main body 10 has 

15 a cable or an antenna to receive image signals from the image processor 
by wire or wireless. The received image signal is supplied to the 
display units 20. Simultaneous reception of the sound which comes 
out through the audio output device 12 and the image signal from 
the image processor achieves easier synchronization between the 

20 image and sound. 

The display units 20 are provided on or in the frame 13 of 
the main body 10. Each display unit 20 is designed as shown in 
Fig. 2. The display unit 20 comprises a light source 21, a liquid 
crystal display 22 and reflecting mirrors 23 and 24, all of which 

25 are contained within the frame 13 . An ocular lens 25 is also provided 
on or in the frame 13. The liquid crystal display 22 uses the light 
source 21 for the backlight thereof. It produces images from the 
image signal received by the main body 10. The image produced by 
the light source 21 and the liquid crystal display 22 is guided 
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to the outside of the frame 13 through the optical system consisting 
of the reflecting mirrors 23 and 24 and the ocular lens 25. 

The ocular lenses 25 are provided on or in the frame 13. When 
the user wearing the image display device 1 looks straight ahead, 
5 the images from the ocular lenses 25 are blurred or beyond the vision 
of the user (Fig. 3A) . In the case of this embodiment, the user 
should move his or her eyes down to look at lower portions of the 
frame 13 in order to view the images from the ocular lenses 25 (Fig. 
3B) . 

10 The position of each ocular lens 25 is not limited to the 

aforementioned one. They may be provided at upper or side portions 
of the frame 13. In any cases, the images from the ocular lenses 
25 are invisible from the user when the .user looks straight ahead. 
It can be visible only when the user moves his or her eyes to the 

15 direction of the ocular lenses 25. 

The ocular lenses 25 are provided on or in the frame 13 on 
the side facing to the user in such a manner that only this particular 
user can see them while he or she is wearing the image display device 
1. Thus, anyone other than the user cannot see the ocular lenses 

20 25. 

As apparent from the above, all the components of the display 
units 20 except for the ocular lenses 25 are housed within the frame 
13. The ocular lenses 25 are provided at a hidden position. that 
is invisible from anyone other than the user. Thus, no one other 
25 than the user will be aware of the display units 20. The image 
display device 1 gives no strange impression to others when used 
even in everyday life. 

The image display device 1 as described above can be used 
as in the case of ordinary glasses. More specifically, the images 
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' displayed on the display units 20 do not , catch the user' s eyes while 
the user wearing the image display device 1 looks straight ahead. 
.Therefore, the same usability as ordinary glasses or sunglasses 
is available. The user becomes aware of the images only when he 
5 or she moves his or her eyes to the ocular lenses 25. 
«First Modif ication» 

The image display device 1 may by modified as shown in Figs. 

4 and 5 . 

Fig. 4 is a perspective view of an image display device IX 
10 . according to a first modification. Fig. 5 is a side view showing 
how the image display device IX is used. Similar reference numerals 
in Figs. 4 and 5 to those used in Figs. 1 to 3 represent similar 
components and parts to those shown in Figs. 1 to 3 . Repeated 
description will be omitted. 
15 Details of the image display device IX shown in Figs. 4 and 

5 are essentially the same as those of the image display device 
1 described in the aforementioned embodiment. 

The difference of the image display device IX from the image 
display device 1 lies in their structure.: the main body 10 of the 

20 image display device 1 is designed like a glasses frame having the 
temples 11 and the frame 13 whereas the main body 10 of the image 
display device IX has temples 11 and a front unit 16. 

The front unit 16 of the image display device IX has an elongated 
shape, more specifically, a shape of a thin, narrow plate. 

25 The front unit 16 is provided with display units 20 (20R, 

20L) similar to those of the image display device 1. The display 
units 20 are placed on the backside (on the side fronting onto the 
user's face when the main body 10 is mounted on the user's head) 
of the front unit 16 in the shape of a thin, narrow plate . In addition. 



10 

while not necessarily being required, the display units 20 of this 
embodiment are attached to the front unit 16 in such a manner that 
they are beyond the beholder's vision when the user wearing the 
main body 10 on his or her head is seen from an anterior view. The 
5 width of the front unit 16 is, but not limited to, 15 millimeters. 

Each of the display units 20R and 20L in this modification 
1 has a generally rectangular parallelepiped shape with one surface 
opened to the air. They can be attached to the backside of the 
front unit 16 by means of fitting them into respective hollow sockets 

10 17 {sockets 17R and 17L for the right and left eyes, respectively) 
formed on or in the backside of the front unit 16. 

Fig. 5 is a side view schematically showing the state that 
the user is wearing the image display device IX on his or her head. 
As apparent from Fig. 5, the display units 20 of the image display 

15 device IX are attached to the front unit 16 at an angle that allows 
the user to see the images produced by them when the user moves 
his or her eyes down. The front unit 16. is located slightly below 
the eyes of the user when the user wears the main body unit 10 on 
his or her head so that the user can see the images produced by 

20 the display units 20 when the user moves his or her eyes down . Details 
of the display units 20 are the same as that of the image display 
device 1 . 

In this embodiment, the right eye can catch the image displayed 
on the display unit 20R for the right eye whereas the left eye can 
25 catch the image displayed on the display unit 20L for the left eye 
when the user looks down at an angle of, but not limited to, 45 
degrees with his or her head facing the front (see Fig. 5) . This 
angle is preferably at least 20 degrees in order to give a forward 
field of vision of the user during the time when the user does not 
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look at the images displayed on the display units 20R and 20L. ^ The 
aforementioned angle is preferably not larger than 7Q degrees because 
an unduly large angle prevents the user's easy seeing of the images 
displayed on the display units 20R and 20L. The sockets 17R and 
5 17L are fixed to the front unit 16 at such an angle that the user 
can look at the display units 20R and 20L over the aforementioned 
range of angles. 
<<Second Modif ication>> 

Another modification (second modif icatidn) of the image 

10 display device 1 is shown in Figs . 6 and 7. Similar reference numerals 
in Figs. 6 and 7 to those used in Figs. 4 and 5 represent similar 
components and parts to those shown in Figs. 4 and 5. Repeated 
description will be omitted. 

Fig. 6 is a perspective view of an image display device lY 

15 according to a second modification. Fig. 7 is a side view 
schematically showing the state that the user is wearing the image 
display device lY on his or her head. 

Most of the details, of the image display device lY shown in 
Fig. 6 are the same as those of the image display device IX. 

20 The difference between them lies in the shape of their front 

unit 16. The front unit 16 of the image display device IX according 
to the first modification has a shape of a thin, narrow plate whereas 
the front unit 16 of the image display device lY according to the 
second modification has a shape of a rod with a generally circular 

25 cross section in this embodiment. The diameter of the front unit 
16 is, but not limited to, 13 millimeters. 

In the image display device lY, the front unit 16 is provided 
with the display units 20 (20R, 20L) . The display units 20 are 
placed on the backside (on the side fronting onto the user's face 
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' when the main body 10 is mounted on the user's head) of the front 
unit 16, as in the case of the image display device IX. In addition, 
while not necessarily being required, the display units 20 of this 
embodiment are attached to the front unit 16 in such a manner that 
5 they are beyond the beholder's vision when the user wearing the 
main body 10 on his or her head is seen from an anterior view. 

In this embodiment, depressions 16A are formed in the backside 
of the rod-shaped front unit 16 at positions corresponding to the 
right and left eyes of the user (see Fig. 6) . The display units 

10 . 20 are fitted into the respective deipressions, which makes the 
beholder difficult to see the display units 20 when the user wearing 
the main body 10 on his or her head is seen from an anterior view. 

As apparent from Fig. 7, the display units 20 of the image 
display device lY are attached .to the front unit 16 at an angle 

15 that allows the user to see the images produced by them when the 
user moves his or her eyes down. The front unit 16 is located slightly 
below the eyes of the user when the user wears the main body unit 
10 on his or her head so that the user can see the images produced 
by the display units 20 when the user moves his or her eyes down. 

20 In this embodiment, the right eye can catch the image displayed 

on the display unit 20R for the right eye whereas the left eye can 
catch the image displayed on the display unit 20L for the left eye 
when the user looks down at an angle of, but not limited to, 45 
degrees with his or her head facing the front (see Fig. 7) . This 

25 angle is preferably at least 20 degrees in order to give a forward 
field of vision of the user during the time when the user does not 
look at the images displayed on the display units 20R and 20L. The 
aforementioned angle is preferably not larger than 70 degrees because 
an unduly large angle prevents the user's easy seeing of the images 
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displayed on the display units 20R and 20L. The depressions 16A 
are formed in the front unit 16 at such an angle that the user can 
look at the display units 20R and 20L over the aforementioned range 
of angles.. 



